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S ^ B(white light)! ^^6fe ^B gfB A|£D(light emitting diode(LED) lighting system) Oil 2& a^si, SCf 


?fl|2!|°£te LED1 ^ 


LEDM(phosphor-LEDs)^ ?^£lb ^1 5f0l^dlE LED ^B Al (hybrid LED lighting 


systems) Oil 32 20ILK ofOl^dlE Al^gjg LED1 B3 LEDM1 OlgmOl §1 £tj£6fe LED SB Al^gj 


Oil dl8H B&S ^si UEiyQ. 






3§ LED SB AIDS'S S|5i2^ LEDHH SSS^U, IB LEDSS SBefQ. 0|g6rb SB A| 




^ LED12J a^e^ li^BE^MI ^ ^1 IS LED 21^ A|^gj(phosphor-LED base 


d lighting systems)^ S LED2J ©m 0I6»2| SB ^(luminescent phosphor materials)! 0|g6F01 SMS 


§ah goj oi ¥(a portjon of the em i tt ed blue light)! 21 WS3 BE£ BSB2SMI ^ SI 


LEDM1 OISSKH ^ 


^1 ^B A|^gf§ §B LEDM1 0|g6H= Al^o'fiClb DH3IXI cUI^0ilAH(at the package level) 


Di^ SM30IP. 3EHU, US£| B£ LED 3|& SB Al^gJOIIAHb CH^ OH^Ch 013^ SB A|^gj£J ^! 


£J3ff6 r Ef!| III 


58 LED^ SilOI^2J (at full rated power) Oil AH S^EIfe 3^0il ^fieh ^2J §J §6« 


?l6f0j 2g5|2^ 5! a J5!2^ aHf*!SW 8MI E ^4-2J LED g2f ItJEIOHOf 6PI OHSOIDf. CH^OI, LED SE 3^e* 1 




&0I& 3PI^ Jdl^EJ CH Of 6F°S, A|^g£| dig! g^fAlfU^. ^ LED egJSh AllnGaN 


}|^£ a1I£EJ:>I IIHSOII 


, Oil SMI gg]§f 3^121 B^l^ XJI26fb QlOllb XII 5 3=1 blgHJ SS0I EW®Q. 


LED Jl£! SB Al^Uiy SIS S^MOI 5XHBCK ^ k 550nm£| 0H¥ WBSIS B WSOight spcetral wavelength) 


Oil AH 5&t8tfe £XH51b 


^^ LEDM8 OH^ dlfiM^OICf. ^IS ^8 ^B se(luminous-efficacy)2| LEDb ^ 530nm£j g bf^ 


xjgj a AMEg msOil/d g^^Cf. ¥)f512^, ^XH OlS^^e^ s.m^21 LEDM8 Si^SPI CHdig ^ ^CHii (color renderin 


g)S OIBQ. ^ 


SHCHB0I Pf^g^lb ^§ S J LED1 tmmt: Ql SiCHAHfe XII 01 ^foHSa. 
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«[Sjog f LED1 SS»0| ^ 38 4B«8PI ?!6}{AHb 883 dISa. «l s§g2] blge WQ£ BCK SCf ^I32£b, DH¥ 
8 518 8*8 ?£S8 01801 ¥ 3H2] LED1 gAIOil BBBQfc SOIIAI OI^I^OID. LED 83 AliBS Sg*!2£ All JH 
* Ul 2H2] LEDS 0I88JHS. ¥ 2H2] E+2] SSI S?BCL B88MIE. 2W2I SB 98 AI±H2| gfeg »»A|9|fc Sgg2] UI8 

df2f aoi, led d\& 83 Ai^ua btimar aw oil led pib as ai^bb ^ 3M gg8tB 301 soib 

Ql, 01b §3 LEDMOI 888 S98HI 81201 £D ^8 H5 blge PUPI HHBOICKOISS Bg32£ SSEIW 218). HSU. 01 
18 gf» ^quantum deficits) it! JH8AI se(re-emission efficiencies)^ J\21QO\ LED J\ & 83 A|±B0I|A|£P£ DH5IXI aiBOII 
Ai 2J2UI SE 8 383010. 

VMM, LED S! S3 LED 3IB 83 AI±BS| ±§2| ^E!8 80901 8 A|±B0il CUB 0188 3l^8rb 88 AI^BOll CUB i!220l 
SBIBCL 

^ si ggstB 83 ai^boii jkh/h. oi as ai^iu^ 3c»e sma led a 831 sjoiE sua ledoii ojsahoi bHxie S3 led 

M SBBQ. 

B 889 88. m& % 08fB ¥^6! *8S 01 Ml *B»fc EEM 8S810I £A||8| 7188 0118^2! 8AI0IB 3318 OH Oil MD & 
AU8I UEftf 20IQ. 

EE2| 2JBB £S 

E lab B 889 83 AI^HOIi/H 0|g£Jb LED°] B£E, 

E Ibb B i>92| 83 AliHOII/d 0|g£Jb 2S^£i S3 LED°J BSE, 

E 2b B 889 83 A|^B2| 1 1 8AIN8 EA|6rb 2H^E, 

E 3£ B ^S2| 83 AI±B2I HI 2 8AINB EA|6rb ?H^E. 

E 4b B »82| 83 A|^*J£j SI 3 ^A|0j|! EA|6rb JH^E, 

E 5b B 8 K S2| 83 AI^£J2| a 4 8AI0IIB EAI6rb JH^E, 

E 6£ B 832] 83 Al^gj2J fl| 5 8AI0IIB EAI6rb JH^E, 

E 7£ B 88°l 83 AI^HSI SI 6 *JAI0II8 EA|6rb JH^E. 



899 8A0B 88 

SPI ESic B 882| JH^l S88PI flB ^OILN gj]|°| HDI^ EAIS 5!0I 0^1 OlSHShOf 0^ BP. 

B 8321 8 r 0l«£|E 83 Al^g(hybrid lighting system)^ 221^2^ ^^3M ^^6^1 ?I6H, LED2[ ^§£J 3 ^^^^ EfS( 
«)2S(at certain light spectral wavelength(color)) 8AJ8Jfc ^CHE 8HJ2I 0I^Oi£! §3 LED2f, 8H4 01^21 £§2J LEDM 

^eh^o^ g0A|?IB B7IIB 5SBO. 

E lab B 880IIAI 0|g£Jb S§^2" LED(10)M E^^j2^ EAIBD. LED(10)b g^^!2^ AllnGaN Eb AllnGaP xHEIM 01 
g6[01 ^^EJDI, PS OII^AKa transparent epoxy)(13)7f ^2^1 BA18 SAI Eb ^A^Ka reflective metal dish or reflector)(12 
)LH0II S*f8 LED S8BQ. 

E 1bb B 880IIAI 0|g£Jb ^3 LED(phosphor-LED)(14)M E^'^2^ EAIBQ. OlcHB LED(14)b BA^|(16)B 

b MWAI(18)^ LH¥0il 21^12^ S8S 81-U 01^21 EjgJ2j 83 ^3 M12J gJXKgrains of one or more types of luminescent pho 
sphor materials)(19)B S^BCfb SI HI2J5H)b ?^0il 910\M E 121 LED2I ^'§Sj2^ §i^P. a»(phosphor grains)(19 
)b LED 8(15)011 2I5HAH 8AIB 32] i¥l ^OIB ^^^^ »g(spectral wavelength)2J 32^ ^^AI€JQ. 

B 8S2] SfOIHdlE A|^H2] §§g LED2I ^ §J 4= ^/Eb S3 LED(phosphor-LED)2| §3318 2!fA|U2£M1 fefOIB 83 
A|^^2] ni- 3 □ I El B (different lighting system parameters)! □ Al^^jOl g2mQH ^^ v 6fb bfOil 0}£} CHEai^(address)6 r 01 
2j^If8 4^ aiQb SOIQf. ^81, B 8S2I Al^g^ ^ah §j ^ah §ah ah-oj ^gi ^i( ba | ancing )^ s SK )j SQ f Olg^^B 
S3 89 ¥21! ^(higher available lumens-per-chip averages), £ EH Oil A) 5fS LED2] 2»| ^, S&S ^ 8019 (improve 

d color rendering) % S3 LED It SB £□ II^^J 888 OiE^l^o^ tlM 4 SiQ. 01518 dH^SMIE 5^ AllnGaN * Alln 
GaP xHdl^ fll^@ LED 888 OlSfi Q8B ^§011011 z\z\s\& 08B E}^j2] 8^821 fll^M ^8»7II BP. 

Of EH 2] ^AlOjlb ZfPI OiSJ^il 8JU 0I&2] «^| B 8S2| SfOIHdIE Al^^l 0188(01 ^CH^ ^ ^bXIM 88BQ. E 2 

b ¥1 (20)011 2I6HAH UEiy B 8S2] SfOl^dlE 83 Al^g2] XII 1 ^AlOjll E^^2^ EAIBCh A|^^(20)8 610nmpj 
^5H^g WSS ^Wb 31 8A(8fb LED(22) 4! ^ 450nm2| 470nmA(0|2| ^^§g flfSl PHIb 3M ^A r 6Fb S^l 
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LED2f 8 

^ S3 B¥<fi832£ ob 50%) » ot 550nmO] xffijeg flSB ^ I2§ E^Sfe §S 8 §18 5^5^ £IB LED(24)M 5 

bbcj. * »aa Ai^aa oiaB baimis sibb bb^b flisstoi bb^ib led jib as M±m\ mmwu Eb oia b 

}[8ffe EXil A|^B3 Ol¥fc0l. Olte LED 3IB BB Al^iUOIIAH 0I§S b^2l SP bls8*!B ^ LED(S&3 

2£ °t 530nmpj xoiEg n>g^ ^^Ife B8 BAIBXHI die! WQ£w HI^PI ttHS0IP(S3 LED3f 550nm &%Q\\ SP 2!jAll£ 
■ P^/d ¥EU(a tumen-per-watt) ^SOilAi SSM HHSOil gB LEDPf ^B^E^ ^ah LED gj£P 4 5516). 

CH40I, OIHB AI±B(20)3 UA|0|2| ? LED(22,24)b SB6PI0II MP S0I810I &B30IOI. 21^12^ All Jfi SEte Ul JH3 LE 
DB 0|g8fe as A|±gSP S 4SB LED EPOI" SXf HIM(LED drive electronics)Ol 2?9P. SP ?xi!325i{=, S 

B LEDKmixing LED s) Oil CHS Stt ?2S^ SMBCk ^Hl£ 2^ 01 SIB ^OlIAH, MP SBOI tUB^lSm. 0111 MS, 01 
S £& h A|^i*j (binary mixing schemes) Oil AH, LED 31 B BB Al^Oil m\0\ 2^£lb ¥ ;>H3 SUB!!* HI28ta8 CEH CHI B 

BS3 A|±B(20)3 ¥ 3H3 LED(22,24)1 BBStb CHOIIb BX| SHISJ SBBOI fi^SP. PPAi, B&3B LED 3IB BB A|±B3 
SB £^3 CH^ B §£}( 01 SB A|^gj2] Oil Oil AH BBBP. CQPAH, 8^32! LED 1MB BB AI£B3f blH6f°iS ttHOII OIHB 
AI^PJ A|0j| Oil AH &S8I is8 AI±B gg^OI gB8 4* 2iP. ^ 59JM(color point)b PB(line)M (IfpAHB S9B 4 s HUB. 8 
B LED(24)CHi 36HAH HISS 550nm BOII }|£!8fOi 4| £]CH*j(color rendering)OI 316FP. 12^251, ^ £E(color temperature) Oil 
CUB HICHfe tf 311 S2JM(design poinOMAlB J^8fP. naP, B BB9 01 BIB ^AlOlfe SP 7HBB LED E£IOI« S» JJIBOI ti\ 

gz\5m *\ 8£oii m\o\ oh^ flioi^ npxi sssm s^b sp die°j as ai^h meoti oiiah ^^i sm 

^^6fe QIOII °iOUH 481 ^g8fP. 

£ 38 ¥5 (30)2^ UEfB B §33 6f0l^aiE §B A|^^£] XII 2 AIAIHIB £^^2^ EAIBP. A|^gj(30)8 ^ LED(32) 
(°t 610nm£| E^SM ^FXIb SM ^A^M, ^^1 LED(34)(^ k 530nm£| ^51|§g EFSM ^Xlb SM ^M&) ^ §^ LED(~450nm 

2f ~470nmAfOIOI|/H BAJBJH BAJB S^jS2| gJ¥(^ fc 50%)M s(Qf 610nm)2^ £§6*b 9^£J^ IS LED(36)M 

SBBP. 21^2^ Me^tl g»2| ^ S ^ 2f£B 8f2| SM S^5j2J LED ^1^ Al^gJ3f UIjBB ttHOII, B ^SSI A! 

^H2J 01 aB ^AIOIIOIIAH OI§£Jb WS LED(36)b S ^^0IIAH°J ^'(balancing) StCW, S^! S 2f±IAISAI BXI 

All ^HHj LEDB8 ^fXIH SSB ^ ^^^(color balance)! aiBBQ. ^ aHBteolor rendering) 9y ^ 8E(color-temperature) HI 
01b W&^21 LED ^1^ aS AI^^IOII H3BP 481, All ^H2J LED2J Olgg ^ Xf^^Oj 3E1£IE^ 6^ AH iJCH PS! BS^( 

maximum lumen content)! l\\gm 2ibQI, 01b SS LED(36)2J ^^j ^^^01 g^6l 2fOW EdfOI" S^£| M5HAH B^ 

61 All ?H°J LED2] g|^|8 8&I2 UI^2^AH ^^^^f 0I¥CHXIE^ 6^1 ttHSOIP. 

£ 4^ ¥1 (40)011 2J6HAH PP^ B a§£l ^0I«£IE as A|^^J2J l\\ 3 ^AIOIIM E^^2^ EAIelP. A|^H](40)£ ¥ ^H2J 

LED(~610nmO||AH »AJB)(42,44) ( LED(46)(~530nm()|| AH »AJB) 3! §^ LED(-450nm£f ~470nm Af 01 Oil AH »AJB)a B2I 
^¥1 ^ 550nm£j xnijEg nfgs ^^lb S2^ ^^ofb US §S LED(48)M 5^^P. IS^fe ^ 50% £J 

2^ ill P^XPI ffH^OII, ^ SOI §S LED (48) Oil SJ6HAH ^^£|CH 550nm SHI ^ XH Oil ^|oj6f01 ^?j| S&j 

MOIlAi ^4^^ ^ ^ 2!CHi> ! ! XilS^P. ^^^2^, 550nm S8 DH¥ ¥211 a^^l ^^6f01 ^Sxj|2| OIILHXI 

01 ^Ei-oj(factored in)3^ 3¥0IIE OiaB SP ¥21' ^fXlb Al^gj°l tiAIOIIB SISBP, 

E 5b ^5 ¥1 (50)2^ UPB B a§2] ami^aiE aS AI^^HJ Xil 4 4'AIOIIM E^^IE^ EA|£[P. A|^H(50)8 ¥ ^ 
LED(52,54), ^^i LED(56) 3! SUf ^^1 SI ^M^b IS LED(58)M S^ehPb S Oil AH IV 3 ^A|0I|£1 Al^gj^ ^^^2^ S 
^6fP. HaU, ¥ LED(52,54)b SfZJ ^0I°[ ^^Eg ffiB(-610nm ^ ~595nm)0|| AH SI ^Af^P. LEDb ^ 595nm 

Oil AH %hmo\ ^m^-%^3\ ^8(orange-amber-like) ^j^i SM £j£6FOi ^ ^CHiiOil ^OiAH ¥^f^ei JW&m l\\£°±Q. 

B ttBSI ^OIHdlE aS Al^gjSJ Xil 5 ^AlOilb ¥ ^ LED, LED S! ^S LEDM SBBPfe § Oil AH Xil 3 tfA|0||S| Al^rgJ 

a ^^5|o^ sasm. nap, is led^ ^ ssonmsi s ape§ msoiiAi %Hmo\ §^ shj °^¥i S25i ^^gfb a 1 

§S 81 S HI 1 IS 8U0II 2I6HAH ^^£IXI &3 ^8 S3 S^l(amber) Etr ^^(yellow-green) S2§1 d^6fb HI 2 

IS l^'l PFXib LEDsl ?^9C|. OliiB ^A|0||b ^ ^ EH Oil AH ¥D\^21 JW&m UEfLHDt, (HdfAH £jCH5f^ ^ gHCHUS 2 
8S0U 2^ OH AH f?8»Cf. 

B HTB9 6F0ISBIE as AI^H°I HI 6 ^AlOlIb HI 4 S Ml 5 AIAI0II3 ^SI 11^01, HI 1 LED(~610nmO|| AH ^AfE v ), HI 2 ^ 
^ LED(~595nmO||Ai BAJB), LED(-530nmO|| AH BAJB) ^ §S LEDM 5BBP. §1 LEDb LED(~450nm2f ~470nmAf0|0il 
AH BAtB), af 550nm£j a xaiEg HFSOII Ai ^M6F01 S3 8198 ^ S2^ SB8fe HI 11^ii D ^ HI 1 ^SxilOil 36HAi 
^^£IX| %H US S**! S3 8I¥B §^ Eb S2sl ^^6fe HI 2 IS 895 ^9C[. OlfilB ^AiOllb ^2}^ q ^CH 

us 298fb eeoiiAHE ^aai ^§6^p. 

2AH ^1^9 B BBS ^AlOllMe S58KM 7|^92(XIB. B a§3 A14B SSOiUXI &HAi CJ»B B ^^^^ 0l¥Oi 9 ^ 
SAP. W^AH, OiaB ^§ 31 Bafe £J¥S B?BSI S^Oil ^PH Ol^tB 4 MO. 

(57) 3^3 ^?i 
8?B 1. 

ei!^! S(white lighOS ^^8fb BB A|^g,'(20,30,40,50)0il &[CHAi, 
5JCHE 8ma aS P0l2E(22;32,34;42,44 > 46;52,54,56)2f, 

B3I ^OiE 8fP3 aS POI2E0II &1S8F01 UHxIS IS BB POI2E(a phosphor-light emitting diode)(24, 36,48,58) 
1 SB8^ aS A|^g](20. 30,40,50). 
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S?S2. 

XII 1 SOll HOI AH. 

£31 SS aS POI2E(24.36.48,58)fe 301E ¥ 3H2I £0I§} 4«2| S8 BAIolfe SS A|^S(20. 30,40.50). 



s^s 3. 

HI 1 SOU HOIAH. 

301E HI 2 aS □0I2E(32,34;42.44,46;52.54.56)« CH SBSfe tt« A|±g(30,40.50). 



HI 3 SOU HOIAH, 

£I>I SS gfS POI2 = (36,48,58)fe 301E ¥ ?H°J £0|S gg SAISII2, £31 5JOIE ^ ?H°I <^ g 8H4te £31 P0I2E 
S(32,34;42,44.46;52.54,56) B 3 0IE 8H40II 2I6HAH BAfS ±0 30IE ^g^iES g&& aS A|±B(30.40.50). 



S?S 5. 

HI 3 SOU SlCH/d. 

£3| P0I2E(52,54)S£¥EI gM9 SS SU& SSf ^(general color)S 3|X|I4 £01© ^aiMg nfgfcpectral wavelengths)S 
3|X|fe ITS AI±B(50.70). 



S?S 6. 

HI 1 SOII H01A1, 

HI 2 S! HI 3 aS P0I2EB CH 5S§li= mm AI±S(40,50). 



S?S 7. 

HI 6 S01I HOIAH. 

£31 All 3H°I as P0I2E S ¥ 3H°I as P0I2ESVEI SMS S£ &g> JUIU £OIS DISS 3|X|fe aS 

AI^S(50). 



8?8 8. 

HI 7 S01I HOIAH, 

£31 SS as QOIEEfe ^! CHE HI 3H2I £OIS «|2| S8 BAWfe aS A|±B. 



S^S 9. 

HI 6 SOII SICH/H. 

£31 ± SS ^3 Q0I2E §J (the pure-phosphor light emitting diode chip)£ 5! 01 E HI 3H2I £0let ^21 II gf AlSlfe »S A|±B. 



S?S 10. 

HI 6 SOII HOI AH. 

£31 SS aS P0|2Efe 3 0IE ¥ 3H°| £0|§l *|2| SI gUISIfe ttS A|±B(40,50). 



11. 

HI 1 SOII HOI AH. 

£31 30IE smsi as POI2Efe 3*1 S(22;32;42.44;52,54)S SAISIfe as Al ^(20.30,40,50). 



12. 

HI 11 SOII H01AI, 

£3| SS aS POIEEfe SS gMSffe §4!) S as Q0I2E S! £31 3*! S2| 3 CHE i?l ^IS^SI 8IU£ S3 
S8lfe 30IE SmSI gSaiS 5S6|fe aS AI^B(20, 30.40.50). 
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S?8 13. 

Ill 12 SOII SiCH/H, 

^ 38 BAJSIte 3CHE HI 2 S3 P0I2E(34.46,56)» CH SSSH= S3 A|iB(30,40,50). 



S=?» 14. 

Ill 13 SOII aiCHAH, 

3^ 38 SAISIfe III 3 S3 DOI2E(44,54)« CH SSolte S3 A|iB(40,50). 



S=?S 15. 

HI 14 SOII aiOIAH, 

&}| «| 1 gfs QOI2E£¥EH SAJS 3*! g£J iB|Sg 11*38 HI 3 S3 □ OI2 = S¥E) SAf@ 3*! 32) i*jeg m§3Ufe 
&0IS S3 Alia (50). 



S?S 16. 

HI 14 SOII aiOIAH, 

4PI S3 HI S3 CIOI2Efe 30IE HI 321 fclOlit ^-feOI ^8 % gif^ES ^SEIfe HS2£¥EH <S!§!iJ-2| 38 SAISJfe 
S3 Alia. 



S?S 17. 

HI 15 SOII SiOUH, 

£31 S3 S3 C}OI2Ete 301E HI 32| &0I& 4NS S*l £ a**!2S 3i2£¥B tfB!8-2| 38 SA|6lfe S 

3 Alia. 



S^S 18. 

HI 11 SOII a 01 AH, 

6PI S3 S3 POI2Ete 301E HI 32| &0IS ^-^\ 4»8 81 «^2£ ?3Elfer ne2£¥EH flS|II-2| 38 SAfSfe S 
3 AliH. 



8?S 19. 

HI 12 SOII 2J0IAH, 

6PI S3 S3 P0I2E5= 301E HI 32| ««! 9] U^E^ ?SEIfe HgE£¥EH tf e!S-2| 38 SAISIfc S3 Ali 



S?S 20. 

HI 11 SOII 2JCHAH, 

^ 38 SMSIfe 301E HI 221 S3 Q0I2EM CH SSSIb S3 Alia (30,40.50). 



22f 

S S98 30IE 5IU2I S3 Q0I2E S! S3 S3 CHOI2E(phosphor-light emitting diode)* SSSIfe 38 £SSSIfe 8|0IH£I 
E S3 Alia Oil 3S 330ICL §|0|£2£IE S3 AliBS LEO Efe S3 LEDS 0l§8|0t 38 ^SSIfe LED S3 Ali 

a Oil CH6I0I S&9 SsS U&tHCI. ^81. S S92| SIOI^dlE AliB8 W 8! LED SJ/Efe S3 LED2) S3HI2J SSAIH2S 
Ml 4101 & S3 Alia 41s maiOIEH?! 128IPI2 Oolite IIHOII 01E3li (address) £101 £|3&9= 338 SISSIP. 
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